ABSTRACT. Solitary rectal ulcer syndrome (SRUS) is an unusual disorder of childhood, which usually presents with rectal bleeding, mucous discharge, prolonged straining, tenesmus, and localized pain in the perineal area. After the first description by Cruveilhier, Madigan and Morson further detailed the clinical and pathologic features of SRUS in 1969. The pathogenesis of the syndrome is not well-understood. The postulated mechanism responsible for rectal prolapse in most cases seems to be excessive straining efforts during which high intraabdominal pressure forces the anterior rectal mucosa firmly into the contracting puborectalis muscle. The anterior rectal mucosa is frequently forced into the anal canal and as a consequence becomes strangulated, causing congestion, edema, and ulceration.
for rectal prolapse in most cases seems to be excessive straining efforts during which high intra-abdominal pressure forces the anterior rectal mucosa firmly into the contracting puborectalis muscle. 9 -12 The anterior rectal mucosa is frequently forced into the anal canal and as a consequence becomes strangulated, causing congestion, edema, and ulceration. [1] [2] [3] Histologically, the presence of fibromuscular obliteration of the lamina propria with disorientation of muscle fibers is characteristic, which could be secondary to chronic mechanical and ischemic trauma and inflammation by hard stools, and intussusception of the rectal mucosa. 2, 3, [12] [13] [14] [15] [16] [17] Although the syndrome is well-recognized in adults, the pediatric experience with this condition is limited and often remains unrecognized or misdiagnosed. [1] [2] [3] [4] [5] [6] 13, 14 A misdiagnosis has been reported in one fourth of adult cases, and the correct diagnosis usually delayed approximately 5 to 7 years. 2, 3, 15 There are few pediatric case reports in English literature. [1] [2] [3] [4] [5] [6] Here, we describe 2 children with SRUS, aged 11 and 14 years, whose SRUS was diagnosed 2 and 6 years, respectively, after the onset of the first signs and symptoms.
CASE REPORTS

Case 1
An 11-year-old girl was referred to our outpatient clinic with a 2-year history of rectal bleeding, digital extraction of feces, and intermittent rectal prolapse during defecation. She had hard stools every other day, containing fresh blood on the surface of it. There was a history of regular laxative use, but the hematochezia had not been resolved despite treatment. There was no history of weight loss, fever, arthralgia, skin rash, abdominal pain, change in appetite or daily activity, intake of antibiotics, or bleeding tendency. The physical examination, including digital rectal examination, was normal. Her anthropometric measurements were at the 50th percentile for both height and weight. The laboratory findings revealed hypochromic and microcytic anemia (hemoglobin 10.7 g/dL, hematocrit 33.8%, mean corpuscular volume 62.7 fl, platelet count 343 ϫ 10 3 /mm 3 ), normal erythrocyte sedimentation rate (10 mm/h), and normal coagulation profile. White blood cell count was 6800/mm 3 ; liver function tests, and serum proteins were within normal ranges. Stool examination for ova, parasites, and cultures were negative 3 times. Autoimmune markers (perinuclear antineutrophil cytoplasmic antibody and antineutrophil cytoplasmic antibody) were negative. Colonoscopy revealed 2 ulcers 15 and 20 mm in diameter surrounded by a hyperemic halo and covered with fibrinous exudates on the anterior rectal wall 4 to 5 cm from the anus. Several biopsies were obtained from both the center and the margin of the ulcers. The rest of the colonoscopic examination up to the caecum was normal. Histopathological examination revealed erosion and superficial ulceration with inflammatory cell infiltration in the lamina propria, distortion of crypts, and regenerative changes in crypt epithelium (Fig 1) . There was expansion of the lamina propria with the extension of fibroblasts around the crypts (Fig 2) . Biopsy samples obtained from the normal-looking colonic segments were also normal histologically, and no parasite or granuloma or inclusion bodies were detected in the biopsy samples. The macroscopic involvement of the distal part of the rectum and microscopic examination of the macroscopic lesions led us to the diagnosis of SRUS. An increase in dietary fiber and regular use of laxatives were advised, and she was treated with sulfasalazine enema for 6 months. The symptoms resolved for a few months but then recurred despite the passage of soft stool with easy defecation. Detrimental effects of the worsening of symptoms in lifestyle of both the child and her parents led us to refer the patient to a pediatric surgeon for surgical intervention. Because the SRUS in this patient was associated with mucosal rectal prolapse, Ekehorn sacrorectopexy was performed at the end of 1.5 years of conservative treatment. Her signs and symptoms (rectal bleeding, rectal prolapse, feeling of incomplete defecation, digital extraction of feces) resolved gradually during the 18 months of follow-up after the surgical procedure. A repeat colonoscopy performed 12 months after the rectopexy revealed healing of the rectal ulcers.
Case 2
A 14-year-old boy was admitted to our outpatient clinic with hematochezia. He first reported bloody stool at 9 years of age. He complained of painful, frequent defecations and engaged in prolonged straining with passage of blood and mucous on the surface of stool and intermittent mucosal prolapse during defecation. Two years before his visit to our clinic, he had undergone a rectosigmoidoscopic examination, and an ulcer was found. It was thought to be malignant until the pathologist, without additional morphologic description, reported it as a benign lesion. There was no history of abdominal pain, constipation, weight loss, change in daily activity or appetite, recent use of antibiotics, arthralgia, aphthous skin, or oral lesions. Physical assessment, including digital rectal examination, was normal. The laboratory investigation revealed a normal complete blood count and blood coagulation profile. The erythrocyte sedimentation rate was 5 mm/h, autoimmune markers (perinuclear antineutrophil cytoplasmic antibody and antineutrophil cytoplasmic antibody) both were negative. Microscopic examination of stool showed 4 to 5 leukocytes, and 10 to 15 erythrocytes but negative for ova and parasites 3 times. Stool cultures were also negative for pathogenic microorganisms. Flexible colonoscopy revealed a circumferential ulcer 3 to 4 cm in length 5 to 6 cm distal to the anal verge. The surface of the ulcer was covered with grayish exudates, and the ulcer was well demarcated from the surrounding normal mucosa. The mucosal and vascular structures beyond this ulcer up to the caecum were completely normal. Multiple biopsies were obtained from both ulcer center and ulcer margin and from normal-looking parts of the total colonic segments. Histopathological examination of the mucosa from the ulcer showed epithelial hyperplasia with goblet cell depletion, regenerative crypt epithelium, and fibrous enlargement of the lamina propria. Biopsy samples obtained from the normal-looking colonic segments all were normal histologically. and no parasite or granuloma or inclusion bodies were detected in the biopsy samples. After the exclusion of infective and inflammatory causes of rectal ulcer, clinical history and macroscopic and microscopic examinations of the colonic tissue led us to the diagnosis of SRUS. A high-fiber diet and sucralfate enema were prescribed to the patient, and the symptoms resolved for the first few months. Four months later, he returned to our clinic with bloody stools with mucous and intermittent rectal prolapse. Corticosteroid enemas were administered to the patient for the next 4 weeks, but he did not benefit from this treatment. Because his family refuses surgical treatment, he has been receiving high-fiber diet and laxatives for past 2 years. He still has infrequent rectal passage of blood and mucus after straining during defecation and rectal prolapse if he becomes constipated.
DISCUSSION
SRUS is a benign condition of the rectum that is found most often in young adults. 9 -11 Because the clinical presentation varies, the diagnosis requires a high index of suspicion of both the clinician and the pathologist. 2, 15, 16 This entity either is rare in children or usually goes unrecognized or misdiagnosed in pediatric practice. [1] [2] [3] [4] [5] [6] 13 It has been noted previously that the term "solitary rectal ulcer" is a misnomer because only one fourth of the adults with SRU have true rectal ulcer, and the lesion is not necessarily solitary or ulcerated. 9, 14, 16 Thus, an unusual-appearing rectal lesion in a patient who complains of hematochezia and tenesmus with or without rectal prolapse should arouse the suspicion of SRUS. Both of the children described here had history of straining, anal pain, and passage of blood and mucus during defecation for a prolonged period of time. Careful inquiry made it clear that intermittent rectal mucosal prolapse was also experienced during forceful straining episodes. The most important diagnostic investigation is colonoscopic examination of the children with hematochezia. Thus, it is important to consider this diagnosis, visualize the anorectal junction carefully, and accomplish a full colonoscopic examination and obtain biopsies from both normal-and pathologic-looking sites to exclude inflammatory bowel disease.
SRUS is rarely reported in children because it is difficult to recognize both the macroscopic and histopathological changes during childhood. [1] [2] [3] [4] Even in adults, it has been reported that the time interval between the onset of symptoms and the establishment of accurate diagnosis varies between 1 and 31 years (median: 7.8 years). 15 It should be realized that a prolonged period of misdiagnosis may have important consequences, such as anemia secondary to massive hemorrhage or poor appetite in a growing child and distress to the child's family. 8 The most common clinicopathologic diagnostic confusion may be inflammatory bowel disease, infectious proctocolitis, intussusception, hemorrhoids, prolapsing rectal polyp, or sexual abuse in children, whereas villous adenoma or adenocarcinoma should also be included in the differential diagnosis of SRUS in adulthood. 10, 13, 14, 16 Although a rectal ulcer had been found in our second case 2 years before the admission, the macroscopic and microscopic morphology of the lesion was overlooked. Last, 5 years should not have passed for this case to get the accurate diagnosis.
The macroscopic appearance of the rectal lesion may vary from hyperemia to ulceration or polypoid lesion. In addition, rectal lesion may be multiple or circumferential and usually occurs on the anterior or anterolateral wall of the rectum, which is not a consistent feature of SRUS. 9, 11, 14, 17 The ulcerated lesion was located on the anterior wall of the rectum in the first case, whereas it was circumferential in our second case. The rest of the colonoscopic examination was completely normal in both cases, which was also confirmed histopathologically by examining the biopsies taken from normal-appearing segments of the entire colon. The histopathological findings were typical in our cases, which was the obliteration of lamina propria by fibroblasts and muscle fibers derived from muscularis mucosa in the region of ulcer. The epithelium may show mucosal architectural distortion with hyperplastic or villiform changes. 8, 10, 15, 16 All of these architectural changes in SRUS may mimic inflammatory bowel disease, ileocecal intussusception, prolapsing rectal polyp, or adenocarcinoma. The presence of fibromuscular obliteration of the lamina propria is not a feature of inflammatory bowel disease. 9, 10 The tendency for the presence of misplaced glands in the submucosa in SRUS may mislead to the consideration of carcinoma of the rectum. These mucus-filled glands are lined by normal colonic epithelium devoid of cytologic dysplasia and allow the pathologist to be sure about the benign nature of the lesion. 10, 16 It has been suggested that the morphologic changes could be explained by rectal prolapse and ischemic mucosal injury, which might be secondary to the occlusion of the anal canal by the anterior rectal wall during excessive straining on defecation. 18, 19 In the pediatric age group, there are few reported cases of SRUS that have undergone detailed investigation. [1] [2] [3] Because the treatment protocols in these cases vary extremely and clinical outcome is poorly documented, there are limited therapeutic experiences in children with SRUS. [1] [2] [3] [4] [5] [6] It is usually considered that neither medical nor surgical management of SRUS has been successful, and recurrent ulceration is common. 8 The initial clinical approach of SRUS in children should be reassurance of the child and the parents about the benign nature of the disease and to suggest conservative measures, which include avoidance of straining, use of high-fiber diet, and intermittent use of laxatives to prevent constipation. 13 A few pediatric case reports have demonstrated improvement during follow-up after the administration of local sulfasalazine or steroid enemas. 5, 20 In adult literature, it has been reported that one third of cases can have symptoms that are sufficient enough to warrant surgery. 14, 15, 21 It has also been stated that almost one third to one half of the cases have rectal prolapse. 15, 21 In the absence of rectal prolapse, local procedures such as sphincter repair and anorectal myomotomy are preferred. 9, 11, 14 In contrast, in patients with mucosal or full-thickness rectal prolapse with severe symptoms, rectopexy (Ekehorn sacrorectopexy, Ripstein sling, or retrorectal fixation) results in symptomatic relief in approximately 40% to 60% of patients. 17, [21] [22] [23] However, it is not possible to draw a conclusion from these studies for treatment of pediatric patients with SRUS. Both of the patients presented here experienced intermittent rectal prolapse, and both of them completed 1-year conservative treatment. Although they first responded to the dietary management and local sulfasalazine enema, symptoms recurred during followup. The first patient underwent a rectopexy operation, and she has been asymptomatic since 1.5 years after the operation.
CONCLUSION
SRUS is a well-defined but nonspecific entity with various presentations. The cause is primarily unknown; however, ischemic mucosal injury frequently associated with rectal prolapse seems to be the most likely pathogenic factor. An early diagnosis requires a high index of suspicion of not only the physician but also the pathologist. Report of larger series and long-term follow-up are required for establishment of conservative and surgical treatment protocols in children.
